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APPEAL BRIEF UNDER 37 CFR 1.192(b) 

This appeal is from the final rejection mailed on May 21 , 2003. 

REAL PARTY IN INTEREST 

Air Products Polymers, LP. is the real party in interest in the appeal. The assignment 
has been recorded at Reel/Frame 012762/0076. 

RELATED APPEALS AND INTERFERENCES 

There are no related appeals or interferences. 
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STATUS OF CLAIMS 

Claims 1-7 are pending and are being appealed. Claims 1-7 were rejected in a final 
office action dated May 21 , 2003, and an advisory action mailed on February 3, 2004. 
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STATUS OF THE AMENDMENTS 



All amendements have been entered. 

SUMMARY OF INVENTION 

The invention relates to use of a special class of reducing agents that is part of a 
redox catalyst system for the emulsion polymerization of vinyl acetate, N-methylolacrylamide 
(NMA), and, optionally, another monomer. The reducing agents have the formula 



wherein M is a hydrogen atom, an ammonium atom or a monovalent metal ion, is OH or 
NR4R5 wherein R 4 and R 5 each are H or d-C 6 alkyl; R 2 is H or an alkyl, alkenyl, cycloalkyl or 
aryl and R 3 is C0 2 M. The preferred reducing agent is the glycolic acid adduct of sodium 
sulfite which is sold under the trademark Bruggolite FF-6. (page 6, lines 16-18, of the 
specification) One of the unexpected benefits of using these reducing agents as part of the 
redox catalyst system is that the polymer emulsion has reduced free formaldehyde content, 
(page 3, lines 1-14; and page 5, line 22 to page 6, line 18, of the specification) 

ISSUES 

There is one rejection presented in the final office action. Claims 1-7 are rejected 
under 35 U.S.C. 103(a) as being unpatentable over Berghofer et al. (US 6,211,400) in 
combination with Applicants' disclosure. 



The Examiner maintained the rejection of Claims 1-7 under 35 USC 103(a) as being 
unpatentable over Berghofer et al (US 5,21 1,400 B1) in combination with Applicants' own 
disclosure. The Examiner stated at page 3 first full sentence of the final rejection (paper 
number 15): 




GROUPING OF CLAIMS 

Claims 1 through 7 are to be considered as one group. 



ARGUMENT 
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"It is tenable that the sulfinic acid derivatives (reducing agents) used in the emulsion 
polymerization technique of Berghofer et al would generate a final polymer emulsion 
governed by a reduction in formaldehyde since the vinyl acetate based polymer 
emulsion of Berghofer et al, as modified, is essentially the same as the claimed vinyl 
acetate based polymer emulsion and there is nothing iron clad on this record diffusing 
this issue." 

In the office action mailed on May 21, 2003 (paper number 13), at page 4, first paragraph, 
the Examiner referred to the Background of the Invention at page 1 , lines 20-21 and page 2, 
lines 1-15 of Applicants 1 disclosure as support for modifying the polymer disclosed in Run 1 1 
of Berghofer et al. to include NMA as a co-monomer. However, Berghofer et al. does not 
disclose or suggest using a crosslinking monomer in the polymers disclosed therein and 
specifically does not disclose or suggest using NMA as a crosslinking monomer. Use of a 
crosslinking monomer, such as NMA, produces a distinctly different polymer than the 
polymers disclosed by Berghofer et al. 

It should also be noted that page 1, lines 12-14, of the instant specification, reads: 
"Reduction of formaldehyde in vinyl acetate based emulsions has been achieved by 
using less favored reducing agents to the formaldehyde sulfoxylates, or by reducing 
the level of N-methylol acrylamide. ..." 

Since Berghofer et al. teach that the sulfinic acid derivatives disclosed therein have a 
reducing action similar to formaldehyde sulfoxylates but do not eliminate formaldehyde 
before, during, and after use, it would not be expected that use of the sulfinic acid derivatives 
in producing polymers from vinyl acetate, NMA, and optionally another monomer, would 
result in a reduction in residual formaldehyde. 

As the Examiner indicated, the reference is evaluated, as a whole, for what it fairly 
teaches. It teaches, as a whole, that the novel compounds disclosed therein can be used as 
reducing agents and will not eliminate formaldehyde before, during and after use. Berghofer 
et al. do not disclose or suggest polymerization in which residual formaldehyde is formed, 
such as when NMA is used as a co-monomer. 

The ability to use NMA in the polymer and reduce the amount of formaldehyde that 
would typically be present in the resulting emulsion polymer is the value of the reducing 
agents of this invention. The formaldehyde-free reducing agent of this invention 
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unexpectedly reduces the amount of formaldehyde in the final polymer emulsion product 
derived from vinyl acetate vinyl acetate, NMA and optionally other monomers, compared to 
other formaldehyde-free reducing agents. See Example 2 of this specification in which 
polymers of vinyl acetate, ethylene, and NMA were produced using either ascorbic acid 
(sodium erythorbate) or Bruggolite FF 6 as reducing agent. Use of sodium erythorbate 
resulted in no additional formaldehyde being formed during the polymerization process. 
However, unexpectedly, use of Bruggolite FF 6, in the same process, resulted in a 
substantial reduction of formaldehyde. A summary of the 3 different runs reported in 
Example 2 is presented below: 





Amount of Formaldehyde (ppm) using One of 
the following Reducing Agents: 


Vinyl Acetate-Ethylene-NMA 
Polymer 


Sodium Erythorbate 


Bruggolite FF 6 


A(Ta = -14°C) 


27.2 


3.3 


B (Tg = 10 °C) 


57.1 


8.6 


C (Ta = 0 °C) 


47.5 


6.8 



The above described reduction in formaldehyde is not reported by Berghofer et al. In fact, 
Berghofer et al state, at col. 4, lines 22-24, that the reducing compounds disclosed therein 
have a reducing action comparable to formaldehyde sulfoxylate; but they do not eliminate 
formaldehyde before, during, or after use. 

The above data rebut a prima facie obviousness rejection based on Berghofer et al 
together with what is well known and admitted in the Background of this Invention. 

It is therefore submitted that the claimed invention would not have been obvious 
based on Berghofer et al together with what is well known and admitted in the Background of 
this Invention. Berghofer et al do not teach preparation of polymers containing NMA, and do 
not teach or suggest that formaldehyde would be lowered during the preparation of polymer 
emulsions in which reducing agents described therein are used. In addition, the data in this 
case rebut a prima facie obviousness rejection based on Berghofer et al together with what is 
well known and admitted in the Background of this Invention. 
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Reversal of the rejection is requested. 



Respectfully submitted, 

Mary E. Bongiorno 
Agent for Applicants 
Registration No. 36,091 

7201 Hamilton Boulevard 
Allentown, PA 18195-1501 
(610) 481-8820 
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APPENDIX 
Claims Involved in the Appeal 



1 . In a vinyl acetate based polymer emulsion formed by the emulsion polymerization 
of vinyl acetate and N-methylolacrylamide, optionally other monomers, in the presence of a 
stabilizing system and a redox catalyst system comprised of an oxidizing agent and a 
reducing agent, the improvement for reducing formaldehyde emissions in the resulting vinyl 
acetate based polymer emulsion, which comprises: 

forming said vinyl acetate based polymer emulsion utilizing as the reducing 
component of the redox catalyst system a reducing agent of the formula: 




where M is a hydrogen atom, an ammonium atom or a monovalent metal ion, Ri is OH or 
NR4R5 wherein R4 and R 5 each are H or d-C 6 alkyl; R 2 is H or an alkyl, alkenyl, cycloalkyl or 
aryl and R 3 is C0 2 M. 



2. The vinyl acetate based polymer emulsion of Claim 1 in which the vinyl acetate 
based polymer comprises polymerized units of ethylene in an amount of from about 10 to 
40% by weight of the polymer. 

3. The vinyl acetate based polymer emulsion of Claim 2 wherein the 
N-methylolacrylamide is present in an amount of from about 0.5 to 10% by weight of the 
polymer. 



4. The vinyl acetate based polymer emulsion of Claim 3 wherein the reducing agent 
represented by the formula is selected from the group consisting of: 2-hydroxyphenyl 
hydroxymethyl sulfinic acid-sodium salt; 4-methoxyphenyl hydroxymethyl sulfinic acid-sodium 
salt; 2-hydroxy-2-sulfinato acetic acid-disodium salt; 2-hydroxy-2-sulfinato acetic acid-zinc 
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salt; 2-hydroxy-2-sulfinato propionate-disodium salt; ethyl 2-hydroxy-2-sulfinato 
propionate-sodium salt. 

5. The vinyl acetate based polymer emulsion of Claim 3 wherein the vinyl acetate 
based polymer emulsion is formed using a redox catalyst system of hydrophobic 
hydroperoxide and the glycolic acid adduct of sodium sulfite. 

6. The vinyl acetate based polymer emulsion of Claim 3 wherein M is sodium or zinc. 

7. The vinyl acetate based polymer emulsion of Claim 3 wherein ^ is OH. 
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